To evaluate the benefit of using carriers such as the biopolymer gel (hidrogel of polysaccharide of sugarcane molasses) associated with the bone morphogenetic proteins (BMP's) in the repair of critical bone defects in calvaria of Wistar rats.
Introduction
The search for artificial substitutes or substances that promote bone tissue repair is a universal concern 1 . The first reports of substances inducing bone healing are attributed to that demonstrated, after isolation, the inducer activity of the bone morphogenetic protein (BMP) in the bone tissue regeneration, when studying the development of heterotopic bone after implantation of demineralized bone matrix in subcutaneous tissue and muscle of rats, designating the process of osteoinduction 1, 2, 5, 6 .
Then it was postulated that pluripotent mesenchymal stem cells are attracted by chemotaxis to the site of implantation, inducing formation of bone and cartilage. These factors were isolated and cloned, being then called bone morphogenetic proteins or BMP's.
Many carriers have been tested experimentally, using scaffolds composed of chitosan-gelatin blends 7 or bioactive glass showing biointegration and remodeling of tissues with features that allow for future applications 10, 11 . This study assessed by CT imaging and histology, the ability to osteo-promotion of the association of biopolymer gel as carrier of bone morphogenetic protein and lyophilized bone grafts in the formation of a barrier compared to collagen membrane of bovine origin in the treatment of critical defects in rats calvarium in periods of 90 and 180 days after surgery.
Methods
The present study received approval from the Animals 
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Results
The results of the experimental groups with the biopolymer gel showed the highest bone formation in those whose membranes were used as barriers, thus demonstrating greater bone formation in the tomographic images obtained and in the histological qualitative analysis, with formation of this tissue farthest from the lesion edges, ie closest to the center and with bone tissue formation in various stages of calcification, without however, there being complete repair of the bone tissue in any group (Figures 1 and 2 ). The imaging results showed that the presence of the membrane as a barrier, the BMP and the inorganic lyophilized bovine bone were carried quite effectively by the polysaccharide gel, since shown the groups of greater bone formation with decreased critical defects ( Table 1 , Figures 3 and 4) . Note: If the letters in parentheses are distinct, the significant difference among the corresponding groups is proved. 
Discussion
This study assessed by histology and imaging, the ability to osteopromotion of the association of polysaccharide gel as carrier, the bone morphogenetic protein, lyophilized bone grafts and collagen membrane for the treatment of critical defects in rat calvarium in periods from 90 and 180 days after surgery.
The repair of defects is a good model for studying the regeneration of bone and has a great resemblance to the primary repair or direct of fractures.
Whereas the defects are less subject to mechanical factors and obstruction of blood supply, this model of bone repair is used in classical experiments 12, 13 that analyzed the influence of surgical and pharmacological measures to improve bone regeneration.
The critical defects were used in this study by being experimental bone defects with great dimensions for not occurring spontaneous repair, once only in this situation, the osteogenic potential of the graft may be considered real.
Thus, it can be considered without error the osteogenic potential of the test material.
We used the principle Guided Bone Regeneration (ROG) 14, 15 , with the use of collagen membrane. This technique consists in using biological membrane to form a physical barrier, of bone defects and has demonstrated biocompatibility and low cytotoxicity in studies [9] [10] [11] that preceded this research.
In all segments of studies on the biopolymer, the response of animals is significantly biocompatible. Those with remained with
Hydrogel of polysaccharide of sugarcane molasses as carrier of bone morphogenetic protein in the reconstruction of critical bone defects in rats
the polymer for over a year, there was a biointegration expressed by pronounced vascular neoformation within the polymer, defining a polymer incorporation to the recipient organism. In rats that remained with the biopolymer in the presentation of gel, screens and suture wires, no side effects were detected. Comparative observational studies in animals, between the polymer and other materials, commonly used in humans, although even without data for completion of statistical studies, showed the biopolymer superiority [16] [17] [18] [19] [20] [21] .
In this study of bone repair was observed that during surgical procedures, when the gel was incorporated into the grafts substances in the form of carrier, the transurgical bleeding was evidently controlled. Therefore, there is another property to be searched with the use of gel. properties to serve as a carrier.
Conclusions
The polysaccharide gel has proven to be biocompatible and may be used in bone tissue research.
The results suggest that the gel of polysaccharides associated with lyophilized bone, can be used as an effective carrier for the BMP's in the stimulation of bone repair as well as provide suitable consistency for filling osseous defects and
properties that facilitate a controlled protein release.
